Risk Registry

- A “risk” is an event that has the potential to cause an unwanted change in the project.

- When identifying a risk, it should be stated clearly in terms of both the risk event and the
consequences to the project.

- The format for the risk identified should be cause/risk/effect.

- Arisk trigger is an event that indicates that a risk may be about to occur

- The trigger is then assigned a date to allow to monitor the trigger.

- After the risk mitigation approach is identified and a decision made to implement the
mitigation, the mitigation cost becomes part of the line item cost and not the contingency.

- Only the remaining residual risk should be included in the risk register and contingency analysis.

The sPHENIX WBS Level 2 managers are responsible for:

- ldentifying potential risks to the technical, cost, and schedule success of their WBS system,
determining the likelihood of occurring, and estimating the potential impact on the
project. This risk analysis is performed down to the deliverable level, usually WBS Level
3 or 4.

- Developing and executing risk abatement strategies for their Level 2 system.

- Informing the PM about the significant risks and the status of risk abatement strategies.

- Serving as members of SPHENIX RMB.



Facilities and
Equipment

Major equipment development.
Inadequate planning for long lead items and vendor support.

Design

Design relies on immature technologies or “exctic” materials to
achieve performance objectives.
Design not cost effective.

Requirements

Cperational requirements not properly established or vaguely
stated.

Requirements are not stable.

Requirements are too restrictive — cost risk.

Testing/
Evaluation/
Simulation

Test planning not initiated early in program (initiation phase).
Testing dees not address the ultimafe nperating environment.
Test procedures don’t address all major performance and
suitability specifications.

Facilities not available to accomplish specific tests, especially
system-level tests.

Insufficient time to test thoroughly.

Projact lacks proper tools and modeling and simulation capability
to assess alternatives.

Schedule

Funding profile not stable from budget cycle to budget cycle.
Schedule does not reflect realistic acquisition planning.
Schedule objectives not realistic and attainable.

Resources nat availahle to meet schedule.

[

Supplier
Capabilities

Inadequate supportability late in development, resulting in need
for engineering changes, increased costs, and/or schedule delays.
Restricted number of available vendors.

Restricted production capacity.

Cost

Realistic cost objectives not established early.
Funding profile does not match acquisition strategy.

Technology

Project depends on unproven technology for success with no
alternatives.

Project success depends on achieving advances in state-of-the-art
technology.

Potential advances in techncology will result in less than optimal
cost-effective system or make system components obsolete.
Technoleogy has not been demonstrated in required operating
environment.

Technolegy relies on complex hardware, software, or integration
design. 2




Table 3: Impact Assessment Matrix for Project-Level Global Risks

. Low Moderate
Impact
Risk Area
SOt = $250K <$500K >$500K
Schedule: Delays Level 2 Delays Level 2 Delays Level 2

milestone or milestone or Project | milestone or Project
Project critical critical path by <6 critical path by >6
path by <3 month | months months
Scopel/Technical: Negligible, if any, Significant Baseline scope or
degradation. technical/scope performance
degradation. requirements will not
be achieved.
Table 6: Risk Classification Matrix
Impact
Probability Low Moderate High
High (probability > 75%) Moderate v .
Moderate (25% < probability < | Low Moderate €
75%)
Low (probability < 25%) Low Low Moderate




Project Moderate ;

Impact

Cost Closely monitor cost and Closely monitor cost Quality
spending. and spending. controls
Consider implementing Obtain at least two applied as
phased procurements. bottoms-up independent | defined in the
Obtain multiple bottoms- cost estimates. BNL Quality
up independent cost Management
estimates Plan.

Perform Value
Engineering
Visit Vendor.

Schedule Increase lead time Increase lead time by Quality
substantially by initiating initiating procurements controls
procurements 6 - 8 2 - 4 weeks early. applied as
weeks early. Visit Vendor. defined in the
Visit Vendor. Evaluate in-house BNL Quality
Evaluate in-house procurement. Management
procurement. Contract incentives Plan.
Contract incentives and/ and/or penalties.
or penalties. Maintain vendor
Maintain vendor oversight.
oversight. Add additional vendors.

Performanc | Perform major redesign. Moderate redesign as Quality

e Increase prototype required. controls
cycles. Define QA and/or applied as
Evaluate alternate acceptance testing. defined in the
technology. Increase prototype BNL Quality
Request additional acceptance tests. Management
process control steps Plan.

during fabrication.
Define extensive QA and/
or acceptance testing.
Increase lead time and/
or increase testing
cycles.
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Owner WBS Risk Name Risk trigger (if) Consequences (then) |Timelrame Impact Rank |Mitigation Plan

C.C'Brier 1.1 Maragement |Deparwure of Key |Scmeone criticel to  Schedule deley occurs |all 10%(Schedue: 3 |Low |Closely weork with sFHEN!X collabzration to
Perscnnel the Project informs months idertify a potential replecemert.

of his intentior to
E.C'Briern 1.1 Maragemer!|Salely inciderl Salely incider . Schedule deley occurs |all B%|Schedue: 1 [Low |Careful'y slan all work in accordence with BNL
resulting in injury month SBMS. Include safety reviows and safoty roview
recommendations implemertation in SPHCNIX
resource |oaded schecule.

E.C'Brien 1.1 Maragemer ! |[Funcing prolia ~urcs nol avallable Cosl increases aradusiion H% |Schedu e High |Work closaly wilh he Tunding agency o any
slrelehas an lime becauwse procuremenls 2 74 'Lrdirg proile changes can be evalualad as

read lo be roken mondis carly as possible and sPEENIX Projec. schedule
cown nw seller unils, Cosl: $500K oplimaly agjusled lo mach the new lunding
orexistrg guates orofile.

expire, ar new

E.C'Brier 1.1 Maragemenrt|Irt-asiructure Irtrastructura Projaat activities all h%|Schedue: 2 |Low |Cevelap a detailed resourca cadec schedu e
supporl dalayed  [mileslore s galaysd  cepandent an months wilh key mileslones lor Inlrzsiruclure supgorl

Inlrast-uclure anc closely moritar es schedule Tar sk
mileslone are aelavaed ngoers.

- Hermmick 1.2 |FC Pracura via GEMs Love Low Low |/ncasathe propar GEMs tor the vz pratotyne
are noln hand, an adapier plala wil be
reguires Lo il 2n easling GEM stack Lo allaw
the magnel lesl o procee.

T. Hemmick 1.2 TFC Perfermance Lovs NModerate Mccer|wWe will add a design cyc e of a smaller device
failure of v2 ate  [than the “ull sizad fiald cage * the v1 pratotyoe
praotype fails. We will praceed on v2 anly a*er succass

of ke small versian.

. Hamrmick 1.2 1FC Failare or delky ol Low High Mocer | We will manior careluly Lhe success ol CERN

CERN produclion ale 'oill produclion and will e a lechnician who
will exclusively work or prodacing GEM loils Tor
our proecl. If delays sull occur, we will seek a
second vendor (2.g. Tack Ftzh).

. Harrmick 1.2 |FC SAMPA Chip Low High Mocer |ALICE end STAR shall be lorcec Lo mitgate Lhe

Failae ale silualior and |1 rcl, 2llerralives sueias the
sALTRO and DREAM chips mwsl be considened.

5. Stal 1.3 EmCal Loss ol W powder Low |=mc anclher source ol W powoer which can
supgher meel our specs. Sume have alreacy beon

mveslticaled. Allempl Lo derl 'y primary source
ol raw sowder in China arc iderli'y new
dist-iburar.

5. Stal 1.3 EmCal Loss ol SciFi Mocer | Two suppliers Pave been cendlied. We beieve
suppher ale oolh can meel our specs, bal one is oughly 2X

fugh cosL I lower preed supsler carnol
deliver then we must use conlireency Lo
ourchzse raom olhar suppher.

S Stall 1.3 Emal Loss of primary Low |3/zccks woulc heve to be builz at BNL. Heowever,
produczion site for we viould locse scientific oversight provided by
bocks (Uriversity <IUC, swuzent labor, free use of facilities,
¢* linois Uraana space, etc.

3. Stal 1.3 EmCal Carnol ling cost Mocer |We are inveshigaling balh imjection malding and
c'leclive solulion ale casling ol hght guices. Scveral companics have
for makirg hight oeen icendied. injeclion molding has beer
cuiges shown W preduce ercouraging resals bul with

low yield.

J. Lzioke 1.1HCs Il (s ol IMocer Sxelore allernate scimnt latar vendors (FNAL
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). Leole Loss of scintillating tile Mader Explara alternzte scintillator vandors (FNAL,
praviazas (Uniplast) ata Elgin).
). Lelole 1.4 1iCe Liranla ta praduce inner FCAL Mader Investigata value-engineerng designs ara
in SS310 in 2 cost effective ata zlternate materials [brass); will require re-
manee: engirearing.
(J. Lajoie 1.1 Hus, Lraole lo derlly suilable Low Invesbgale assembly by cormmercial vendors,
BNL locstion for outer CAL
meckanical assemBaly
J. Lajoie 11 HGs Lraovle Lo derlly suilable Low Inveslgale possibilily of assembly [soinlilater
site(s) forirrer HCAL &rd electronics) at CSNL.
essembly (s¢ins. and
‘ electronics)
B Manpel |15 Cal zlectronics  Celay in SiPM Delivery Celay inassembly o Heal and Low Closely monilor e procurement slage.
| CMCal SiPN daughter boards. Increase the rate o7 testing and assemkbly
Potential ce'ay in Hzal and
EMCal madule assembly
’ E Mauwl (1.5 Cal Zleconics  Ce'ay in testing of SiFMs Cc'ay in 2ssembly oF Heal and Moder Increase rumber of testing stations. ldert'fy
CMCal SiPN daughter boards. ate  edditioral collakcrators wno can contribute 10
Patential as'ay in Hzal and the tasting pragram. Streamline tasting
EMCal madule assembly program.
L. Mannel [1.5CalClecwronles Delay in Assemily of Heal Potential aeay in HGal maaula Low  Stzgad partial dalivaries of boaras. Use
Caughter boards, Preamps, zsasembly and testing mulsip/z assarhb'y houses
Inerlace boards, LED Drivers
B Manasl |15 Cal slectronics  Deiay in essemblly of EMCzI Polenlial ceay in EMCal module Low  Swged paraal deliveries ol boaros. Use
Caughter boards, Preamps or essembly arc testing multip/e assembk'y houses
Inzerface bogrds
. 18 LAY Irgear DAQ Prototyp=s CAQ prololype throughpul ero Low  Acquie more exgsensize PCs [ re design parls
Purscake performance is below of the erchizecture
speciicaticns
'fm. 1LRDAQTIguy  Network switch Network swiich more exgensive Low try to use "software’ switch [ casceding of
Eiicie than projectec cheaper, smal'er swixchas
. 15 LAQ Irgear  Global Lvlt adaplalion ol PHENIX GLT runs Low =cecl dlerenl card, re aoesign garls ol the
| Purscake inle obstlacles archiecture
. 1L50AQ Irgeer  Timing System Conversion/adaplalon lram Low seecl dilerenl card, re-gasign parls ol the
Purscake GLINK problematic, o archilecture
envisionec replecement boarc
cannot be usec
R LEDAQTrgey  Local LV Performance of LLVL1 algoithms Moder prioritize Physics gogls, procure more hardwere
Purscke ingedgquJgte. Trigger latency too ate
high.
EM. 1.5D0AQTraeer  Storage LCatz volume, especa y fram the Mader invest in more local storage, charge
(Purscake TPC, loo high ale compressor alcorithms
|\ Chiu 1.7 MinB s Acquire permission to use Low LUse scintillater GBC or ancther aliernative
PHENIX BBL
' fr.1. Chiu 1./ MinE as Nagnetic field capability of 33C Low  Teslng mesh oynode PM7s Lo remove
PNTs uncertginty 'r B-“ield performarce. Worst cese,
move BBC 10 z=130C cm
M. Chiu 1.7 MInC as Develop disc-iminator/shaper Low. Design arc -est it zs early as possible [(2017)
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|Cradic Fazrcaien Susolier reporls cannol Deleclor Inslalation Delayec Procuclion  |Low Moderale Low 7 Reliable experienced labecalor(s), soequale
celayec meet schedule schedule ccntingency |
| Pole Tips delayed Sugpolier reporls cannol Siral Installation ineving Procuclion  |Low Modearale Low Rehable experienced labncalor(s), scequale
meet schedule detactor to |R) delayed schedule cantinganey (pole tips instal ation |
rear end ol inslzllation schedule]
B \
C.Lynch 170 Integizlion &|Subsyslem nolregoy for Suusyslem reporls cannol (Oeleclor Inslalalior Deleyec Procuclion  |Moderale Moderale Modera. |Build in adeguaale schedule conlingency '
; Instalation installation meet schedule B
C.Lyach 110 Integretior &|Cngineering Resources  Schedule slippege o° Detector Instal gtior Deleyec Design Modersts  Moderate Modera: |Schedu e relies on sigrificart ergineerng
Installation rot available design 2%arts prior to = rasources not yet fully committec. Gasearly
] commercemenl ol commiluments [rom corlrbuling groups [or
instellation t'mely 2articication
1.10 Integretior &|Lebor not evaiable for  |schecule slippage curirg  |Detector Instalgtior Deleyec  (Instalation |Low Moderate Low Secure more actor sugport
Instalation installatior instzllation




Risk Probability | Cost Impact Estimate ($k) | Schedule Impact (months)
WBS Risk Title Owner If Then of Event ... | Most LA . ... | Most e
Timeframe %) Optimistic like Pessimistic Optimistic fikel Paessimistic
1.1 Project Management
& e 5 It the collabocating iInsttutions
N Coardination o multiple labs: QAN , | £ Zimmermann [ > 7 P Then we onoid impact ones, . ; )
A AN A ML P.ralon  Con o %ﬁﬂ”: calvary sohediie and nearmanca Al e 20 e &0 ! “ “
- Subconiractor protes. (exclucery . Zinvngrnann f 1he subconiaclur proests Then U sehioouke inay § p as ; 4 3
ikl _ detactoes) P. Falion contract award decision grievances are being reviewsd o i $0 50 $40 05 g
| DCE nmiates zdditonz requiremsnts
e her propec cranacerniecl aevd sxeculdion| B Zirreneenemn fOIDOC recquirees acdibonl Thwers ricares wirke ey Sonms oWl b A > < y
F1.c3 (neluckn 3 work environmental rules anc P aliom s it ealinn s semd pirnces s wescquines b canealels lse Lasks Al 0% $20 340 360 1 . 3
; repulalicns
£ Zinvnarinann £ ; =
Ri.c4 Safety Incloznt P. Fedon I there I an injuy Th=n the project could be Impacted All 5% $O 525 350 0 .25 0.5
‘ o ' n ¥l codd e hazdraous 1o
F1.C5 Firg 3 7';“ ?:'r'r::nn. :L::::' 2 slgrificant firs In the anuyuw ard maleigls o Al X% sC S50 o200 a 05 2
o ' inancial ks w the pmoject
=n the Lab could cloze for
- i Sty . Zimmemnann ! Ifthere is a sigrificant seismic  BomMatims andior camags ’ X * - o .
71.06 JSEmIC acivity P ratan et inthe Nay Ares eqUipment, masnsnicsl st nires - T 30 335 370 0 025 035
. or e RCTars coul hapren
= e ! SERRTTLE s e wr ific -
Ria? Maparture of Kay Pessonnel o Z';' :;_';":?"" "t key percone s leave GRFTA E;Mﬁ;:i' :‘;:’{;;’:T;:;E All 0% $40 560 $1E0 1 A 4
=n changs could get
R1.C3 Chzngs contral “allure 3. dmmearrrann 1 change contral ie not effective fmpamentad withou: proper review All 5% $3 326 385 05 1 3
wi anprova
(23 I I Falure in the ancn o nting syatem M. Ramy Moot CowaTL properly -;'l;»;lr:\a"l:?l?g::ur lu All 8% 100 00 00 ] 1 a
. I . 2 W an J nys ViL harry fepmﬂna'ca‘act"ﬁ?j b‘} -y 3w o e o I " A h AR . .
nislake
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Assumption for Cost and Schedule Estimates

Acds no cost because vie have floatl and the MO specify that the |zd is responsible to delver

Fes

e '
o
P

Overview of Risk Handling Plan /2

a) We have MOUs that specity the respons bil ties, tha technical scope and
deliverab es, as well the cost ard schedule. They alsc specifies reparing and
within budeet. Hovsever, it will raquire more costs assoclated with the interdace in th2 collaboration frciilaoring slrdlegias and responsihbilioas; (h) We have paricdic maedings aod
eviews wirh the remote lahs

Risk
i Risk
Handling , -
pproach SI9SIR

Miligale

This does ol inchide dalec oe modales, which may be s sole sorce conleel

procecures in response to incidents in other insututions.

assumes $20kimonth for 2 person 10 comolete these tasks. This alsc ncluces now ES&H

a) Follcw precurement regulatiors for a fair selecton process, () Ir case of scke
ource |usificaticn, document aporopriately the dezision.

(a) Keep close relaticnship with DOE regrasertatives with ogen commun caticn,
(k) MNollow COC quide! res tc avoid having o repeat work.,

Miliggalte

Acoepl

asirnes 2 weaeks sland down lo raview saaly. Iclucas incidants in the whole kb

Cost: Assumes 51C0«<maonth t¢ run the MIC: Assume adcing adcitcnal safety engineer and
[sharing cost. Schedule: M: assumes a one viée~ stand down to conduct a réview salery; :

Everyone nids o lollow 1h2 Lad and GRETA ES&H direcves, as descrbed in lhe
| BN_ PUB-300C, the GRETA Saaty Plan and the Activity Hazard Documents.

Mitigate OV

M. assumes damage to scma cf the electronics and the price of replacement. F. assumres
darmage to cne detactor module and it is necessary 10 send 10 the vendor to major repair

Follow | BN 's quidelines for tire salety

Mitinate

Cost: Frice o run he proed per imonlh is 31C0<month, end d'so mia.enzl damage ol O: $10k, M:
510k or F: 52Ck: Schedule: assumes that the lab will be closed for M: 1 weex, F: 2 weeks

Fellew quiceinas for persorngl and equipment zafety racarding earthquakes.

Mitigate

Assumes $20kmonth 10 train new person and cverap with the lzaving expert.

[a) Keep good documentation ¢ the work: (D) Fave more than one person
\working on a crincal fask, (c) Have successicn plan 'ing.

Mitigate _OW

documen:atior or rewark, 2: azzume recrdering pars or majer revierk.

assumes $25kmonth 1or an engineerfscients: FTE. O. M. minor mistake that requines adcitional

Cnange contry heare meets reqularly. GR=TA haa a QA pian in plare Anc has
rrennower dllincaled 1o overses the execoion #od oplareentation of he QA

program. GSETA is imbeddec n the LENL QA plan.

Miligale




: Secair can e cone al LENUME Y, estimele is lor 1 mondh reanpower ($25kanonth); M or 2 ;'El Mo sury Bl flia vendos: uodershunds the raukaarnaite: i) Wor
as 10 00 hac< oo the vandor for renair under viamranty. Sosts are for manpovier in bz project o 7 % J S L Aoy

S % : e : AF weador 10 have make sure thair tests detects any passinla prablem with tha
r;;"rln follow-up acceptance tasts. P: Inc/udas detector rawerk asc under warranty and trave Hetector module; (c) kave Factary Accaptance Tests, (FAT)

Aiticjate

This may delay CN4 (GRFTA completion), and the sroject will nava 1o continue ranning &t a cnst affz) Plan sehedule, including adequate funding contingency, to accommodata

Mitinate

MODFRATF

produce the remalning detectors. M, P: no cthar vendor ¢an te found 10 croduce the remaining
GRFTA madulas. The oroect most he de-sooped

resvzluatad (depencing on the phase s avent occurs); (2) May raed o usa

~$1C0kAaar, project extansicn, () Incluce float on tha schacula casec on experiance.
. ' — - , 12) Advance contract praparatcn, regotation: (b) Raquest for the vendor 1o - -
0: 10% underestmatec, M: 25% and & 100% underastimated. jusslily e cus.. Accepl MODCRATC
. - y2) Crder detectors as ez’ly as possicia to retire this rigk; (b) If axchange rate Is
‘i nR O 8 < A 3 t ) f A : ’ . 3 ' H . il
\'0;3‘3: r.EI Ch?;’je,:? eft.:;:‘:,g.e :a': ';:ev;'a?r +M: 5%, P: 10% Oased on pas: behavior of the Cuo';l'.:u nigh, use conlinpency; () In addilcn, use conlingency of clbar WBS'; [d) In Avcepl HIGH
. T Ny addit an, Lse soope contingenty
) Modi s is repaired @t BN, simple fallurs. Cost s manpower andy. M Sead moduale o the  §@) Fallow the manufactursr procadirss described 0 the user manaal; (0) Handle :
vandor, reurbish 1 crystals, at expanse of 27 00k/“epalr plus Project effors; P.: Send mocule tothe tha catector with care; (¢) If possitle, procure spare capsule and reciace it at Mitigata LCW
vendor, reglace 1 cryslals., LBNL. L
[2) Thera are written crocadures on how to handle the detector; (b) On'y ra nad
0: Small damage can be rapair at _LCNL. M: More axtensiva requires repalr at tha vendor and a arsonnal can exacute handling 1as«s; (¢) Mountdng 100ls shall ba surveyed 10 Mitlaata LOW
iz cryslal ($300k expense); B Cusl o new deleclor mosale. wnule the loads; (d) reduce bandling; (2) use r2pulable cormpaniz2s lor e s
Lreispos lelion.
) vandor recovars producton canahility within 6 months. Ml Venaar recovess wothin 1 yaar. f'.F_J s co ol A R IES A Tot Ralioa e aarl Aatoreibla ol ard
Projact contributons to recovery. P: vandor recovars within 1.5 years Frojec: conrioutes 1o Saanlal Aol ? bl WREANIANLARD ' Arcept MO
Facovery. potantial ‘
|
i = By £ ks (Y 5 Hatarinre o P 2 e - 12) Wark closety with the vendoe to articipate soch a scenario, (b} Coordinate
R e L e e S 2 marm deteatars are neansr MI -8 rieteaore are aeaded P stosaly with the community (AGATA. RIKEK) (c) Continue to axpicre Accept MOD
. et g devaloprents ol olher vendors.
f\o Cos: Contingency zllccated 1o handle this risk, |ust Scope Caontingency: O: A nevi vendzr can "'F'l" v;m _':m"" ks ’r;;f’m&?; rg&'&:"” f;;:g;n:rr' naio; ';h'-f'““"""'""
he: found, and Z protarype phases (3150 2nd 13 montha esch) briing sham ue o spesd to - VWA UV CONTNTRNS Y. {4 Y V) (<) R 1o Xpicre
’ - > davelopments of othar vendors; (o) If this event nappers tha project neecs to be Arcem =HIGH

15kanth additicnal affort, O delzy and efort, M- delay, Affiort and soore matenals a required, P 'njr-.) Use aocepted desiagn naes, (bl Follow the racommendators of the vandars

viork 1O make up for misccrmunication

:l"_'g":.’l'lt:‘li fd) Encowage comrnumcalion betwezn the leames

delay, effort and replace ACT and axtensive radesign with naw crototype :bjc) Cxtens ve tasting c* ADC and protaiype; (d) Claar kst of raquiremrents Mingate MR RATE
V- % v et s P J— 4 / . I L G 1) Use elzclonics components which gre producad by several vendors; () :
0 .A{c.mublh su!.f_-.llu». carls ar-_.wuluple. M Foolpein, changes requi ed o goeommouyle Avnicd components 173t are Gaing 10 be disconticued. (31 if 2 selected component|  Miligale LOW
cuhsttta pars, P: Neson channes renuirsd o accommaodate substitide pans A : RIS F = 1l
is near the end of life, then we will buy a lifetime quartity
g c { ; : A % ih‘a) Evalugle lhw recuired lemperalure staoily es early as cosible (b) consul wilh -
P ; - oling  re-cles n of o and cire ard [ : ; : ey & ¢
2 m::.':;:] ::?:h.'f: r:'; rix:n:-n:::r:-f:‘-.“;rr;; .:,:1 p:m;:;m ,::_P“_ 1:::, r::::_’;:'j: ::n Ut board mechanical enninaers for ways o incresase stahilty (0) Uss extermal to the ADCs Mitinate 1ow
N W NS TR e, i T A S O OB oK and stable voltage refarences: (d) Proticype
| 8
0 shielding can easily be addes o exisling design, M: A layval chenge is reguired o 1e) Follow goou desion praclice; (L) During b design chase allow lor inore Miliale LDW
=ooommadate natter decoupling or shielding, P: A redesign is reqvired o change components schicdding =0 he added; (s) Prosotyne VRGeS :
0 shie'ting can easily be added lo exisling design, M: A layval chenge 15 reguired o :i}_‘) Follow gows desion praclice; (L) During ba design chase allow lor imore Milicaale LOW
Ancommadate hatter decoupling or shielding, P: A redesagn is reqviraed o change components schiclding =0 he added; (e) Prosotyoe Vg =
0 Only smiple debugging ana rework required [resislors, capaclons, ampll2rs. ele.) Mz more &) Use vendurs wilh good repulelion; (b) Qualily vendor(s) during prolobype
zclvancad d2bugging and rework requirec (FFGEA, etc.). P. Additanal production becausa not phase; (c) Vahdate first aricle before “ull prozuciion {d) Contract board testing to|  Miligals MOLERATE
enninh baaras are rapairan e an outsina venoar
O: Installing 2 higher capacity cooling systam Is enough: M: A hignar capacly cooling system and (2) Cvaluate ADC Mcdule perficrmanca garly (£) Consulz with machanical Mitlaata MODCRATE
saine redesign; P: Plece digiliizer in crales; enginzers aboul couling Hmils: (©) Proleype i,
02 1 Monlh exlra work Mz 2 mzalh exbre work: 2: 4 reanth 2xcie work; $25< cer inonth :"a). Oe.e"?""ate theh' cac‘,:‘.\f‘ qeﬁlgf' t T',a gs.fequlrerrems'are witen; (o) Lse Miligale LOW
exoarience lrom GRETINA mplernentabon: (<) Prololype syslem -
0: A componant with ecare on hand ceaks and needs swagsaing, M: An o the shelf component }Ia] Minimiza the use of custom cans; (b) Cackuc all programs and source: (2) Mitiqale LowW
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